The synthesis and modification of pyrimidine-2,4-dione (uracil) derivatives has received much attention due to their importance in nucleic acid chemistry as well as in synthetic organic chemistry.
1-3 Most of the modifications involved the introduction of various substituents at the 5-or 6-position of uracil ring.
1, 2 Recently numerous chemical transformations of Baylis-Hillman adducts have been published involving the synthesis of various heterocyclic compounds. [3] [4] [5] The synthesis of 5-benzyluracil 2a starting from BaylisHillman adduct was reported by us recently. 5 5-Benzoyluracil and related compounds are also important, 1a,b,2 thus we examined the oxidation of 5-benzyluracil 2a into 5-benzoyl derivative 4a as in Scheme 1. The reaction of 2a with SeO2 or KMnO4 showed no reaction while with PCC (pyridinium chlorochromate) or CrO3/AcOH produced low yield of product. 6 Thus we decided to prepare 4a by the oxidation of 5-benzylideneuracil derivative 3a with PCC, which was efficiently used for the oxidation of similar compounds by us recently. 7 As reported, 5-benzyl derivative 2a was obtained from 1a with strong base such as NaOEt or t-BuOK. 5 When the reaction of 1a was carried out under the influence of K2CO3 in DMF at elevated temperature, 5-benzyl derivative 2a was the major product again. Fortunately, 5-benzylidene compound 3a was obtained as the major product (82%) when we run the reaction under the influence of a catalytic amount of K2CO3 (0.2 equiv) in DMF at room temperature. With this benzylidene compound 3a, we examined the PCC oxidation and obtained the benzoyl derivative 4a in good yield (78%). Encouraged by the results we prepared 3b-f and examined the oxidation to 5-benzoyluracils 4b-f and the results are summarized in Scheme 2 and Table 1 .
The synthesis of starting materials 1b-f was carried out as reported. 5 Cyclization of 1b-e was carried out under the same conditions (K 2 CO 3 , DMF, rt, 8 h), and we obtained 3b-e in 63-92% yields. However, 5-benzyl derivative was formed as the major product when we run the reaction of thiourea derivative 1f under the same conditions even at room temperature presumably by the base-mediated isomerization process of 3f. Thus we carried out the reaction in water without base at refluxing temperature for long time for the synthesis of 3f. With these benzylidene compounds 3b-f, the following oxidation was carried out with PCC (2.0 equiv) in CH2Cl2 at refluxing temperature to obtain 4b-g in 63-80% yields. As in entries 1-4, N-substituents (R1 and R2) did not affect the reactivity and the reactions with hexylidene derivative (entry 5) and thiourea derivative (entry 6) also showed same reactivity. In summary, we developed an efficient way for the preparation of 5-benzoylpyrimidine-2,4-dione derivatives from BaylisHillman adducts by using PCC oxidation of 5-benzylidene derivatives as the key step.
Experimental Section
Synthesis of starting materials was carried out as reported 5 and the spectroscopic data of unknown compounds, 1b, 1e and 1f, are as follows. Compounds 1a-d and 1f were obtained as pure E isomers, but compound 1e was separated as an E/Z mixture (E/Z = 4:1). However, compound 3e (E form) could be isolated in pure state from the corresponding Z-3e derived from the minor Z-1e. 
